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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain an optical pulse 
generator which has a small system and can shorten a 
time required for an optical pulse to be outputted after 
oscillation starts. 

SOLUTION: An optical pulse generator 10 Includes an 
optical fiber 11, an excitation light source 12, a 
wavelength multiplexing light synthesizer 13, an optical 
amplification medium 14, an acousto-optic modulator 19, 
an optical isolator 19, and an optical switch 18. Since 
a loss amount of the acoustooptic modulator 19 in a ring 
constituting a Q switch ring laser is controlled, 
optical pulses less distorted In waveform are outputted 
from the optical switch 18. 
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Ml 9a>3sssss^i:*ij-r u></rt(D5t(7>isaa$*i 

l^-r'&c<b(r j:or. AOM 1 9(7)0 ;:)r^tii^5ST3()^»b 
it^^m^xt,. AOM1 9a>asfi*3tiiBJK»i 4 

(7>^iJ^#^^b^n-^;^-r c*: 3 dSfflJcMjlSl-r S ;i ic J; o 

[003 5] Ji^Lf-AOMI 9;!)<3feX>r»v5^>^# 
^> M^^fSlc. ^7.^^y^^ 8. AOM1 9t<ift/<Ji^ 

^\hti^mz^ mmm»\m^3 2^ AOMffiisiHis&ss 

[00 3 6] *||]5fej^®(7)7t/^;uxa6±SSi oo 
i!If^^coL^rltt0^-r^o El2(i. aomi 9fccfetf^3tx 

V^^o 112 (a) (iAOM 1 9(7)a^S^SaM"r^C 
?SJ^*. 1112 (b) fiAOMI 9(DO*3tttl*«ST*^i^ 

tb ^ tt -5 3fe ?lKff^ ^ ti ^ti a ^ L O T? fc ^ o 
*fc. 0 2 (c) (i5tX>r*v5^1 8(D:^->:i-3?^-r 5> 

02 (d) ri3tx>r 1 8A^t)tii:ti**L^3fe/< 

1 4(D^iji#;b<«:ic-^-c&^^(7><t Lxmmr^o 

[003 7] El 2 ( a ) lC:^-r J: 5 iZ. 1 4 

^i5l^T. AOMI 9 t<m:km^ ^mt^^mn^^ 

S (:r» AOMI 9(Do;jfe3ttb:tiig 

^A^i^>0 2 (b) ic^-rP3^/<'7— fc*i^'r-s5tA<5^ 

(Sai:^^tL^o AOMI 9(7>^/hM^ JK^tcfe 
it'5A:^iS^^<t o;:Jj3ttb:^S^i:(7>rBl(Dli5^^L j <t-r 

-Sit. P3 P3 [dBm] =PASE EdBm] -L 
j [dB] tU^. g V^[^*3te*<l ~2SlaI-r'5H 

•b. 4<7)-SC0^iJ#^GO^f 2J1I 

WS. 3S«fleicAOMl 9a>o;:fe3ttii:^ag^;!)^ii^<^ 
£ti:^*;K^3fe(7>/^'7— P2 . P1(*. 
P2 [dBm] =PASE [dBm] +G0 [dB] 

- Z L i [d B] - L j [d B] 
= PASE [dBm] +G0 [dB] 

- Lmin [d B] - L j [d B] 

Pi [dBm] =PASE [dBm] +2 (GO [dB] 

- Lmin [d B] ) - L j [d B] 

tU^o U>^P^*7fe7!><3lllPl-r^rBl. U>^F^(7>^S 
L i (iL 1 -Cfe-SA^^. 4jaaflefr AOM 1 9(7)0 

*3fett3:^)ag^7bN t>5^^iStb:^ ^? +i-&3fe(7)/<r?— Po(*. 

PO [dBm] =PASE [dBm] +3G0 [dB] — 
LI [dB] -2Lmin [dB] -Lj [dB] 
tU^o P3 -PO <7)^iai*'J><^P^(7>±li^I L i 
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(LK Lmin ) (Om^J.^lt-'^mv^^t^i^. AOM 
^^ztiz^-oX. AOM1 9(Do;:fe3taj*ia^7!>^«^>5i^ 

5/il§s^mli. 'j>y(^(7>±^^L0^5tiiB«i*i 

[0 0 3 8] AOM 1 9 1*. I2I2(CV I I I Xtj^ 

rmm{zm:k.m^izu^x. ^tux^jimz^j >^p^^m\si 
r^mtmsL^^t<. m:^m^iztj:^mM(D^ti<^j><f 

^ 1 ^(ULT AOM 1 9(DO:^\h:^t'^^/<'y—P0 

/iji^^tLXihti^ti^tzi^. o^X^th:ht^^f}^i^tht} 
^tL-s^fe/^^uxajaSiiAOM 1 9(7>«^a^bA^t> 1 S 

[0039] AOM 1 9 7!)^t)^^Sai^*^^fc|a2 (b) 

ic^-rafe/^^ux^. 1212 (c) (c^-r^>r 5>^-e3fex 
>r*v5^i siz^-oxi^^jihLxmmr^^ztiz^i^)^ m 
2 (d) (C7F^H^cfc^n>:u>':^S(cii^'r^j:y:^# 
<f/^;ux<isr*/'?'7— A<-s (Pout ) (D:;^}|^^fi^^ciSu^3t 
/ ^;ux * tti :^ -r -5 c <t 3&<-c? * o 

[0 0 4 0] <t*ttt£{t(D/^9— -C?^*tLf£(t(D)llH]ift^-e 
4;^)<3felc^»-t?#^*^|cfic^^-r^o 

or. ift^pt^i 2(csti3:ti<;)=t(7>. 3tiits^^<*i aiz 

[004 1] mSit. El 1 (-:^ Ltc3t/^;UX^±§| 1 O 

i:mi''x^mizm^tifz^m^(D-mi7ri'rmxs>^o 

'J>yS5 0m(Dit#(rtj:^//S3t)&<-®'r 
^B#rBl*<2 5 O n s Tr^^y . 'J >^ 4 il[g]5^^£D 1 s T: 

2 o omW(D:^}^>:fi^(cifit^5fe/^7^X3^)<^#t) 

[0 0 4 2] ^ bic. #g&^;♦^rl^'g>cfc5>d: 1 x/ J ^SS 
^ X ;t-;u^— cD^fe/ OUX ^^±-r ^ fe ^ Q X -< 

L^tLfi, /^r?— ;!)< 1 WT?— ^-efeor. /^yuxKiiis 

[0 0 4 3] CCDcfc^lC. *S|]56ff^S<7>5fe/^JUX«±S 
lOfi. AOM1 9Sffiil!|-r'2)tci^)(Cffllxt,*iSAOM 
lEiSlHlSSs 3CD;SM)>'g^tii:^cD/N"'7 — ^PSUr AOM 1 

9 L T in iHi-r ^3fec7)MSS **j<a-r ^ c <t ic cfc y . 

AOM1 9O0;:)j5ttii:#3as^3bNf>di:^^?*iT3tx^*v^ 



1 8 ^fhUr^ytti^+l-S^fe/^^UXCO'^f^^SJ^LT^S 
;^if^^{cifiiN^/<;ux^#^c:^A<T*#^o 

^m^lzt>tz^X^'?:zt{z^i)^ pfe;!)<'J>^$ 1 MllHl 

r^^raij: y t:^uv^;ux»s*^-r'5)3t/^;ux*§^ic 
[0 0 4 4] 4 (r>mm<^itr ^Wi 

^iZ^ AOM1 9<7>3gc^S^*lgtSj«f*1 4CDflH#^^b 

**T*>;H-rcfe5lci)IS-r^5fe/^;ux*±Sl ©(DfteO)!!) 

[0045] 11141*. AOM1 9fccfel/5feX>r *:/5^ 1 8 

<7>i3[if^«^<t3fe/<;uxsti^i:(Dia«*^-r0-efc^o 1^ 
4 (a) (iAOM 1 gcoM^M^H^-T'Sc^t-e®!®* 

4 (b) liAOM 1 9(7>o;^5feai:tii«^;t)^^tli:^^Ftt'5 

3fe^J^*^*L^*L^Sfc«^Lfcta)T?fe-So *f=. 134 

(c) (*3fex>r ^y^^l 8CD:t>:^:7^>r SV-i/^. El4 

(d) Ii3fex-r 1 8*^bi±i^^*v^3t/^;uxaS}^^ 

[0046] (14 (a) lC^-rj;^(C. AOM 1 9f}<m. 

3feiiBSS(*i 4(Dtii:^J«J)^)^p)ail^Lfce«ttds3t 
it. AOM 1 9<7>o;*3ttB:^da^;b>^^(;>-a5*<04 
(b) (c:^-r/<r7— P6 c?)3fe/^yux<^ Lr^tettii:^*ti 

-^17. asfi#S3fe^aKsi 3*iaor3feit*s«i*i 

4c;)A:b^J(::M'i)IE!lwil^;b<«/?£$ti^o ctLlCcfcU. 

P5 . P4 ^ P3 ^ PO ^3fe<t LT AO 
M 1 9a>o::^7fetii:ti3S^A^^tti:b^:K'&t-ift>. ^jJjmccM 
'^-r-So ■€-CDx:rwu^-(D3a'>(Dffi^l^;!)<. 3tei§*S«tt: 

1 4(c^^orl^'g>x;^;^^— (nt-^+^^'h^L^raKi. * 
i8tSJiS»i 4(Dfij^lil$(S-^T'fe^3()<. ai:^3$*i^3t 

x;^;^^-3!)<:fe#<^^:^^^^. 5tiit5K<*i ^ommii^m 

[0 0 4 7] 1214 (a) iCj^-rdc^ir. 4 

a>^«]^#(7>^<b^*T*>;N-rj;3(::AOM 1 9(7>MSS$i)l 

mzUm-r^^tt^X^^tzlty. (114 (b) lc;^^J:5 

V I I l?^-r«Srai^(D3felit5«i*1 4<r>fiJf&(DlE^b 
(t) =Go -oxp {-a (t-to) ) t-t 

cc-c. to i*«flP«iv I \(j>f^^^fA. a\titm^ 

4(7)flJ#aa^»r'fc'2)o C(7>ipJf#<7>aib**T*> 



(8) 



000-329645 



(t) =Li - exp (-a (t-to-TR)) (O^ 

x-r 1 8$ffiu^r. 04 (b) a>%m^^?j\m(r>i^ 

[0 0 4 8] ca>J:3(r. HI 1 (C^Lfc3t/OUXf6^S 

[0 0 4 9] im2(r>mmmm:\ q::^^^ ^y^^jxfiy— 
•^{z^i^x. %mm%i*i^ 4<7>^ij4#3b<i$is-sr*ta«](D 

[0 0 5 0] ElSfi. *^B^^®ffiL/cm2(7>||«feJ^® 
0*:/^;UX«^S1 1 1 0(0«J«*^-riiI-efe^o EI5IC 

^■r3t/^;ux«5feS 1 1 Oit. ^yr^/<^ i. Sdfi* 
3a 1 2. >ftft^M^#>^SIl 3. 3feiitS!iX(*l 4. 
^Ji^^ 16. AOM 1 9. %T^y 1 7. pfeX-f 

8. 1 . lEUISMt^Sa 2. 

AOMiEl!|I5Ii»3 3. 3H11gS3 4*#A/T?«|ja**LT 

)^^:^%±^^ 0(7>g >^i^(Z7t^>r i 6^»AL/r 
>r;u^ 1 6(i. 7feii«S5I(*i 4X)^^>tli:^^H-S3t3b<A^ 

[005 1] 0 6fi. ll5lC^Lt=3t/OUX^^Sl 1 

o(c^it^AOMi 9^^j:i;5fex>r 1 %(r>^^^% 
<b:3fe/^>/UXjKff^<h:C0Ba<S^^-ril-efe^o Hie (a) li 
AOM1 9<OMSM^ieS-r^ci:-CM?ai^tL'2)'J>^ 

p^(7>±tS5^ai L i (7>^>r 5>^sefl0*. me (b) \% 

AOM1 9(Do;^5feai:^4S^7b^btb:^^tL^7fe>1?f^^^ 
*t^+i?^aajFLtc=fe<7>r*fc-g>o 13 6 (c) 

X-<':;^1 8a>:^->?f-:7^-r 06 (d) 

X<^v^1 8;!)^t>tt3^*4^'&3t/^;^XSfl$^-€•*l-ftL^ 

[0 0 5 2] :*llJSJf^^(;)3t/'?;ux*±S§i 1 OlZfcUv 
rii. *fi«S*^^fcCi:lcJ;or3tiitS«(*1 4(D 
^a5fttii7fe(7)/\°'7-^^ci;t/5pJ^#A<^^b-r^^^(C. AO 
Ml 9(7>M^M^P^-r'i>-<t:lc<*:oT'J >yp^<7>±li 
^fil L i *a8ficri:(C^^T. AOM 1 9(7>0;j>J5ttl3 

[0 0 5 3] *-r. 06 (a) (Zjj^-r •J>^l^</>±li^ 



10(^«'::>o 6S[5ij.uKl*. ^fic:<t(c^*:)^5feit<'S!«<* 
1 4(D*iJ4#*U>^i^(D^li^Lio-e^-\'>-tr;i/Lr'j 
>'5^±<*<7)^^^tJ^#^ 1 <t-r>5C,i:r'. S6 (b) (Ctj^ 
-Tcfc^lC. as^/^r? — l&-S<lPlOt^«l#"r'&o AOM 

1 9<D>ttS:r<to«tSS(D*iW7^— -J^ti. ^i^JBilSUr 
*ifi>r^i^T. ffilSSas 4icfE1t LT^< iicfcis 
[0054] AOM 1 9(7>o;^5ttii:ti^g^=^;&^^>tii 

(c) {r^-r<*:5^f^>r s>y-e«y thLrau^-r^c 

<^(rj;tj. 06 (d) \zir^^i(\,h^ofS^'):^'f^\zi^^ 
— (Pout ) ■efe'&i$i?:^j^a£(D5fe/^;ux*ai:^ 

[0 0 5 5] 0 7 1*. *II^Sff^^<7)3t/^;UX^^S|1 1 
OlC'^*^^^AOM1 9(DM^M<bjg[ft<tCD^^^^-r 

AOM 1 9CDM^Ma>/lK:gflc#tt;b<5j^^Hrt^'g>o AO 

Ml 9(Dasaic0 7(c^-rcfc5 3satfiflc?¥tt*i#fci± 

^tcA^)lCie5^^7^d:M^S^i»T^-^ ^^(ftSHIlggs 4(r 
tBSLrfc< zi:icj;y. ?fe^>f 1 6i&2lia$1t^ 
«S*^x.r«*i5KS*SSLfc<i:^»c. AOM19<Z> 

[0 0 5 6] 0 81*. MSM*<07 (r^L/z^fi:iic#tt 
*^*r^c*:d(CAOM1 9^*J»Lfc*i^ir. ±i^Lfr 

5t/Oux*±Si 1 o*^^ti3:;3^?H^7fe/^;^x(7)t^i:^/< 
7— <ta:i:<l:(Z>g|«^^-r0-efe'5>o ccDit^r:: 
ai**tt€»3fe^^^ux<7>/<;uxKfi5 OO n sfcig5£5?tu 
rt^^o c:(7>cfc5ic. ^^t3feT*^i0 1 iKZTr^v.iz^^fs.'^ 

:g r <t IC;^ ^ < lEIb L T UN Mi :b / < 7 fi^^tt 
*ll]lteJ^SS(D*/^;ux^^||i 1 0ir*5iNT+«^«c 

[ o o 5 7 ] cm 3 (DltS6«^^3 ;^JS[^^b-\^Jg^^^b^ 

tgLr^(7>^l^-Slc^llfflJ■r'^>5t/<;^x*^Slc■^l^T 

[0 0 5 8] 0 9(i. *«B^^®fflLfcm3(7)||ffi}^S 

<7>3fe/^;uxfi±ssi 2 oa)lS/«^^-r0r*fe^o 09(c 
^■r*/<;ux«^g 1 2 01*. 3fe:7T'r/^i i. a^^fe 

^12. «fi^m5t^3SSl 3. 3felgte!«(*1 4. %y 
^;U^ 1 6. AOM 1 9. 3tT>r V U— ^ 1 7. 3feX>f 
^V^l 8. ^>r5>^«6±S3 1. ^IIIjS$t|i»S3 2. 
AOM|Elil|5I»3 3. fH1iSB3 4. 3fe«^l*S3 5. g 
^S3 6^^A/-C«ja*;KTlN'&o C(7>5t/<;UX|fe^g 
1 2 01*. 0 5lC:^Lfc5fe/^;UX^^»1 1 0(C«L 
r. ili:^»J(c3t5i^«S3 5<i:a3teS3 6*^tft]Lfcta> 
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[0 0 5 9] ift^ti^3 5li. 3feX-<*v5^1 8t^i^th:h 

c a>ffe*(DtiJ ^SiS^A^ f> dl * * *L ft/ ^;ux 3&<S3tS 3 

L. ca>tttii(l*SiaS*lfflS3 2(crS]itrtt3:?3-r-g>o 
[0 0 6 0] 3t/<;ux*±§|i 2 07!)^^tb:^^3f^^7t/< 
;ux<7>/^9— A<Sft^3 6(cJ:or«ltli^tLS<h. ^iS 
je*l|»S3 2(i. C(D«lt±l*+l/=ft/<;UX<^>/^'7 — 

.ty ti/hSl^ii^lcii. AOM1 9(Z>MSS^/h^< L 

Tin 6 (a) (C:^LtcU >^pfc3(7>±ti^SLl4^'h^ < 

itfilcfcy ^:^^t^ii^(c(i. AOM 1 9(DM^^^:^^ 
[00 6 1 ] z(D<^5{zLX. tii:^*ti^ft/<;ux<7)/^ 
til:^)*tL-5ft/^;ux(D/<r7-A<«fcaiESitflajc-a-r 

^ * eim -r -5 <t 3fe/ ^;i.x 9j ^ ^ r^i 6^ (c iinb-r ;^ 

[0 0 6 2] /j:^. **B^(i±fEII«6ff^S§|-|S^*n-g> 

ft/N^;ux^^§l<7>'j>^a)n§P(C7fex-r*v^i s^isit 
tttizij><f^{zmxLxmmLxt^i\ m^ o 

it. •J>'yp*9lcfcU^r3feX-r yTOitt:>^){zAOS^m 

-rftM';ux*±Sg 1 3 0(i. ft>'r>r/<i U li^ft;:i 
1 2. aSS^Mft^aSl 3. 3tii*5«{*1 4. 
;U^16. AOS20. AOM19. ftT-T VU— ^ 1 
7. ^^S>y^^g3 1. ^iHJtM^S32. AOM 
KEi&fs)S&3 3. fE1§l$S3 4. AOSBgij!|[s}SS3 7$^ 

A.T*ffl[nJt^tirLN^o c(7>ft/^;ux^^ii 1 3 oli. m 

5|C:^Lycft/^;UX^±g1 1 0a>ftX-< 1 8*A 
OS 2 OlcS^ft^-5»<t irtCl. C<7>AOS20*'J> 



<fP^{zWALtzt(DXS>^o -^tz. AOS2 0(r(iAO 
Sigi!ilHlS&3 7*<|gl^S?;|xTfey. C(DAOS|giJ[|I13!^ 

^*I^^^l^lcI;Sl:r AOS 2 o^SBiS-T'So aos2o 

yu-ifcDyu— ■^*<ff$iac**trfcy . aos2 0(di;j5? 
5ttiJ:^«^A^f>tl3^$tL^ft/^;ux*<ft/<;i/xag±Sg 1 

3 0(DthtitLXn^lzm^)\ht^^^o 

th-TiS^wt^ui^fzisb. AOM 1 9ir*5ixrtti a^ftai^ 

[0 0 6 3] ^fz. ±mLtz^ma>mmmmx\t. 'j> 
^(*](cAOM 1 9$«^'&ci:iCcfcy. ^jx/^mm-r 

*i!a^^*:>i±fc3t/^;uxf6^sa>«fiK*5^-ria-e&'5o 
12)1 1 {C7F-rft/<;ux^^sii 4 Of*. 5t^T-r/<i 
1. mm^M^ 2. ^:^#m5t^?:fis 1 3. ^mmm 

1 4. 5fe:7-f 1 6. 5feX-f 1 5. 1 8. ^53^^ 
§§16. ftM^S§ 2 1 . ftT-< V U-'Sz 17. ^ >r S > 

^^±S3 1 . mmm»ms3z. fEisgS3 4^^a. 
x*mf&^*ixi^ho ca>3fe/^;uxa&^si 4 oii. u> 

y*Jllpl-r^ftO:^>7|-^»f^*ftX>f 1 5(r<):o 
T^a<t<btilc. Z(DMl[Hl-r^ft(7)3SSM*5t3^SS2 
1 ^Cc^;oTi@^LrL^^o C(D5t3aS^2 1 ir^it-sa^ 

S3 2(cj:or. ft^i^te^i 6/)N^^(sm±i^;txrftx 

'f^:/^! 8^^Lr^ytli**t^ft/^;UX<7>/^r7— M3c 
fS-S <t Jjf ^ J: 5 (r affli * tL -g> o 

[0 0 6 4] ^fz. m^ 1 ic^ tfc3t/^;UX^^§§ 1 4 
OlC'^^tl^ft3a^g2 1 ^AOMlcS#^^^rU. H 
1 OlC^Ltcft/^^UX^^gl 3 01C'&^;K'& AOM 1 
9 * ftaSS(cB*« X ^ cfc 5 ic L r t cfc L^o 

[0 0 6 5] 

[*B^<7>Sam] ±aiL^ccfc5r::. :$^^mz^ixlt. 'J> 

AL. ^zot^jv—zfimm-t^^cDm^mi^^vi^Lx^ 
5fe/^;uxaj:*3#^|gA^i=>th^$H'g>5t/^yi/X<D/^'7— 
ssiSLr. *ff^s^lc5fil^a^^$:&-r-55t/^•^^x*^s^ 

[la 1 ] ^1 <7>^]56}^S(7)ft/^yUX^±S|(7>«ja^^r 
[1212] ^Sft=¥:^PSfc^cfci;ftX-f ^V^CDftf^ttj®^ 

ft/ ^;ux jSJ^ <t a>Ba^ ^ HI T? fc o 

[0 3] 01 (C:^Ltzft/^yUXf6^S*ffllxrSIISlCf# 

^ *L ft (r> - ^ ^ r (21 T* fe ^ o 
[04] ^sftj^^seisssfc^cfci/ftx-f *v5^(7>iftfttt^<t 
ft / <>ux Si 11^ i: <D Ba« * ^ -ria -e fc ^ o 
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[0 7] S2(;>||ffifl^^(0?fe/\VU7.^^SlC-^*tL^# 
[me] 0 7(c^L/c?«:^«c#t±**^'&cfc5(c^S5t 
:^ y < - atfi *^-r E -r? fe o 

±sa>«fi)t * ^-r E -e fe ^ o 

^*>i±fc5t/ ^ ^ -r 0 -c & -s> o 

[012] tt*(7)3fe/^;UX«±S(D«iilt^^-r0t?fe 

[0 13] 0 1 2lC^-r5fe>'^yt'X^^S§lCfe(t^7feX-< 
5^ a>»lf^tt® <!: ^;UX aji^ ^ (7) BliS * ^ t"0 T? fe 

[0 14] ftecDfit*<D3t/^;i/Xi§±s<o«i5Jt^^-r0-e 



[01 5] 0 1 4(c^-r5fe/<;^x^^S(c^u^r^S5t 
j^x-r •>^(Oo;:^fiija3:ti^aT;()^'b^tttll:ti*+L^5t^Jf^ 

*^-r0t?fe^o 

[016] QX>r ifa)'J>^:i:7!)<ltlx6*] 

ti ^3t/ <;ux <;)Seff^ ^^-r 0 T? fe ^ o 
[0 17] 3t/^;ux*±S(Dg>^rt(C5t:7^;u^*ti 

AL. 1 5 3 O nmt^i^ 1 5 6 5 n m^T?^ 

10. 110. 120. 130. 140 ^/<J\^Xn± 
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